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(54) INHIBITOR OF MAILLARD REACTION 

(57)Abstract: 

PURPOSE: To obtain the inhibitor, containing a specific 
compound (salt) as an active ingredient, having low toxicity, 
excellent in the safety, stability and pharmacodynamic effect 
persistence and useful for treating, etc., diabetes, diabetic 
complication, etc. 

CONSTITUTION: The objective inhibitor contains one or more 
compounds selected from compounds of formula I [RO is H or 
lower alkyi; R1 is H, lower alkyi, lower alkanoyi, etc.; R2 is H. 
lower alkyi or lower alkanoyi; R3 is H, lower alkanoyi, benzoyl or 
formula II (R4 is phenyl or lower alkoxy); R2 and R3 together 
form lower alkylidene, diphenylmethylene, etc. ; X is S or N(R5) 
(R5 is H, lower alkyi. etc.); R3 and R5 are bound to form 6- to 8- 
membered ring] such as 2-[2-(N-benzoylthiocarbamoyl) 
hydrazinolbenzothiazole and salts thereof as an active 
ingredient Furthermore, the daily dose of the active ingredient is 
preferably within the range of 0.1-100/kg (body weight). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula. [Formula 1] 




V 

N - N 



I ^R» 

r1 

RO shows a hydrogen atom or low-grade alkyl group ** among [formula, R1 shows a hydrogen 
atom, low-grade alkyl group, and low-grade alkanoyi machine or a iow-grade alkoxy carbonyl 
low-grade alkyl group, R2 shows a hydrogen atom, a low-grade alkyl group, or a low-grade 
alkanoyi machine, and R3 is a hydrogen atom, a low-grade alkanoyi machine, a benzoyl, or a 
basis. [Formula 2] 

-C-NH-C-R* 

II II 
S O 

(R4 shows a phenyl group or a lower alkoxy group) is shown. Moreover, R2 And R3 It may 
become together and a low-grade alkylidene machine, a diphenylmethylene machine, or a 
phenyl low-grade alkylidene machine may be shown. X shows -S- or -N(R5)-. R5 The phenyl 
low-grade alkyl group which has had the halogen atom as a substituent on a hydrogen atom, 
low-grade alkyl group, and low-grade alkoxy carbonyl low-grade alkyl group or a phenyl ring is 
shown. Furthermore, it is R3. And R5 You may form 6-8 member ring unitedly. ] The 
Mai Hard-reaction inhibitor which contains at least one of the compounds which come out and 
are chosen from the compound shown and its salt as an active principle. 

[Claim 2] The inside of the general formula shown in a claim 1, and R(l-1) 0 A hydrogen atom 
is shown and it is R1. A hydrogen atom is shown and it is R2. A hydrogen atom is shown and it 
is R3. Basis. [Formula 3] 

-C-NH-C-R* 
II !l 
S O 

The compound which (R4 shows phenyl group or lower alkoxy group) to, and X shows -S-, (1- 
2) RO A hydrogen atom is shown and it is R1 . A hydrogen atom is shown and it is R2. A 
hydrogen atom is shown. X shows -N(R5)- and it is R3. And R5 The compound which joins 
together and forms 6-8 member ring. And (1-3) RO A hydrogen atom or a low-grade alkyl 
group is shown, and it is R1 . A hydrogen atom or a low-grade alkoxy carbonyl low-grade alkyl 
group is shown. R2 A hydrogen atom or a low-grade alkyl group, and R3 A hydrogen atom is 
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shown, respectively or it is R2. And R3 Become together and a low-grade alkylidene machine 
or a diphenylmethylene machine is shown. Although X shows -N(R5)- (R5 shows the phenyl 
low-grade alky! group which has had the halogen atom as a substituent on a hydrogen atom, 
low-grade alkyi group, and low-grade alkoxy carbonyl low-grade alkyi group or a phenyl ring) 
R2 R3 It Is RO when a hydrogen atom is shown simultaneously. The compounds chosen from 
the compound in which a low-grade alkyi group shall be shown, or those salts. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the new active principle compound for a new 

Malllard-reaction inhibitor and this inhibitor. 

[0002] 

[Description of the Prior Art] A Maillard reaction in the living body begins from forming the 
Schiff base which the aldehyde group of reducing sugars, such as a glucose, is attacked by 
the nucleophilic reaction, and is called aldimine by the isolation amino group which exists in 
protein. Next, transition is caused succeedingly and a more stable AMADORI compound is 
formed (non-enzyme-GURIKESHON). By carrying out the amino group in the protein of 
further others, and a series of reactions, an AMADORI compound forms the brown 
fluorescence nature matter, and causes bridge formation between protein. Historically, 
Maillard (Maillard) reports coloring brown, if the mixed liquor of amino acid and reducing sugar 
is heated, and this reaction is called Maillard reaction after [Maillard, L, C, 
Compt.Rend.Soc.Biol.. 72,599 (1912)] and it in 1912. At this time, he already suggested that 
this reaction might occur also in a living body. 1 968, Hemoglobin A 1 C which is the minute 
fraction of hemoglobin RABA and others (Rabbar) It finds out increasing in diabetic blood. 
[Rabbar, S.. Clin.Chim.Acta., 22.296 (1968)], Furthermore, this hemoglobin A 1C It is what was 
combined with the hemoglobin beta chain amino terminus valine with the mold in which the 
glucose carried out AMADORI transition. A certain thing (Stevens, V.J., Vlassara, H.. Abati, A., 
& Cerami, A., J.Biol.Chem., and [252, 2998] (1977)) etc. became clear, and existence of non- 
enzyme-GURIKESHON in the living body was proved. 

[0003] In recent years, it is checked that further various living body protein receives a 
Maillard reaction. For example, the amount of hemoglobin which received GURIKESHON was 
increasing by about 3 times in the diabetic [Abraham, E.C.et al., J.Lab.Clin.Med.102,187 
(1 983)]. [R. as which the increase in the amount of GURIKESHON is regarded also by the 
diabetic serum albumin Dolhofer and O.H.Wieland, Diabetes, 29,417 (1980)]. Moreover, 
increase of fluorescence is accepted in the skin collagen obtained from the diabetic [Vincent 
M.Monnier, et al., Proc.Natl.Acad.Sci.USA, 81,583 (1984)]. Although non-enzyme- 
GURIKESHON is a phenomenon seen also in healthy people, this brown fluorescence nature 
accumulation of substance is the late protein of a turnover rate, and is notably observed in 
the diabetes state where aging and the blood sugar level rise. This is discussed as the 
accumulated dose of a Maillard-reaction product being because the turnover rate of the blood 
sugar level and its target protein etc. being determined by Patrick and others (Patrick) 
[Patrick, J.S.. Thorpe. S.R., Baynes. J.W.Journal of Gerontology 45, 1, B18-23 1990]. 
[0004] Relation with the various causes of a disease in connection with such a Maillard- 
reaction product, diabetes, and aging is discussed. For example, thing [B. which causes a 
typical kidney obstacle which will be seen of diabetes if GURIKESHON-ized serum proteins 
are administered intravenously to a mouse over 1 2 weeks A.McVerry et al.The Lancet 5,738 
(1980)] is reported. Participation of non-enzyme-GURIKESHON of nerve myelin protein is 
also considered as one of the origins of diabetes nature neuropathy [Monnier. V.M.etal.. 
Clin.EndocrinoLMetab.1 1.431 (1 982)]. 

[0005] Although an eyeball lens crystalline is special protein without metabolic turnover after 
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blosynthesizing Cerami and others (Cerami) found out that the colorless bridge formation 
object which has a disulfide bond, and the bridge formation object which has fluorescence by 
colored were formed, when this crystalline received GURIKESHON (Monnier, V.M.& Cerami, A., 
Science, 211.491 (1981) Monnier, V.M.& Cerami, A., Biochim.Biophys.Acta. and [760, 97] 
(1983)). Increase of the polymerization produced when a crystalline receives GURIKESHON, 
insoluble-izing, and fluorescence, and brown-izatlon are [Chiou, S.H. and et al. very similar to 
change of the lens accompanying aging, J.Biol.Chem.256, and 5176(1981)]. 
[0006] [Monnier, V.M., et al., Maillard Reaction in Food, and ProgPood Nutr.Sci. by which the 
connective with a glucose is found out in a kidney glomerular basement membrane, the skin, 
the tendon, etc. although the collagen and elastin which are the protein which constitutes a 
connective tissue are the very late protein of metabolic turnover — 5, 315, Pergamon Press, 
and London] Brown Lee and others (Brownlee) shows that bridge formation of a blood vessel 
wall collagen increases in a diabetes rat, and the fluorescence nature matter is accumulated, 
and that it is based on the mechanism like a non-enzyme, and relation with hardening of 
Brownlee, M.etal., Science, [232, 1629] (1986), and an artery wall is also considered 
[Rosenburg. H., et al., Biochem.Biophys., Res.Commun, 91,498] (1979). 
[0007] It is thought as mentioned above that the Maillard reaction in the living body is 
participating in the various disorders in connection with diabetes and aging. 
[0008] 

[Problem(s) to be Solved by the Invention] this invention aims at offering the new active 

principle compound for a new Maillard-reaction inhibitor and this inhibitor 

[0009] 

[Means for Solving the Problem] According to this invention, it is the following general formula 

(1). 

[0010] 
[Formula 4] 

/R^ (1) 

N - N 



r1 



[001 1] R1 shows a hydrogen atom, a low-grade alkyi group, or a low-grade alkanoyi machine 
among [formula, R2 shows a hydrogen atom, a low-grade alkyI group, or a low-grade alkanoyi 
machine, and R3 is a hydrogen atom, a low-grade alkanoyi machine, a benzoyl, or a basis. 
[0012] 
[Formula 5] 

-C-NH-C-R* 

II il 
s o 

[001 3] (R4 shows a phenyl group or a lower alkoxy group) is shown. Moreover, R2 And R3 It 
may become together and a low-grade alkylidene machine, a diphenylmethylene machine, or a 
phenyl low-grade alkylidene machine may be shown. X shows -S- or -N(R5)-. R5 A hydrogen 
atom or a low-grade alkoxy carbonyl low-grade alkyI group is shown. Furthermore, it is R2 and 
R3. And R5 You may form 6-8 member ring unitedly. ] The Maillard-reaction inhibitor which 
contains at least one of the compounds which come out and are chosen from the compound 
shown and its salt as an active principle is offered. 

[0014] Moreover, according to this invention, the new compounds and those salts of following 
(1-1) - (1-3) useful as an active principle compound of the above-mentioned Maillard- 
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reaction inhibitor are offered. 

[0015] (1-1) The inside of the above-mentioned general formula (1). and RO A hydrogen atom 
is shown and it is R1 . A hydrogen atom is shown and it is R2. A hydrogen atom is shown and it 
is R3. Basis. [0016] 
[Formula 6] 

-C-NH-C-R* 

il 11 
S O 

[0017] (R4 is a compound in which phenyl group or lower alkoxy group) Is shown and which X 

shows -S-. 

[0018] (1-2) The inside of the above-mentioned general formula (1), and RO A hydrogen atom 
is shown and it is R1 . A hydrogen atom is shown and it is R2. A hydrogen atom is shown, X 
shows -N(R5)-, and it is R3. And R5 Compound which joins together and forms 6-8 member 
ring. 

[0019] (1-3) The inside of the above-mentioned general formula (1), and RO A hydrogen atom 
or a low-grade alkyi group is shown. R1 A hydrogen atom or a low-grade alkoxy carbonyl low- 
grade alkyi group is shown. R2 A hydrogen atom or a low-grade alkyI group, and R3 A 
hydrogen atom is shown, respectively or it is R2. And R3 becomes together and a low-grade 
alkylidene machine or a diphenylmethylene machine is shown. Although X shows -N(R5)- (R5 
shows the phenyl low-grade alkyi group which has had the halogen atom as a substituent on a 
hydrogen atom, low-grade alkyi group, and low-grade alkoxy carbonyl low-grade alkyi group or 
a phenyl ring) R2 R3 It is RO when a hydrogen atom is shown simultaneously. Compound in 
which a low-grade alkyi group shall be shown. 

[0020] The compound expressed with the above-mentioned formula (1) and Its salt are useful 
by checking a Maillard reaction to the treatment and/or prevention of various diabetic 
complications, for example, a coronary-arteries nature disorder, peripheral circulatory failure, 
the cerebrovascular disease, the diabetes sexual nerosis, a nephropathy, arteriosclerosis, the 
arthrosclerosis, cataract, a retinopathy and the disorder caused by aging, for example, 
atherosclerosis, and senile cataract. Especially the above-mentioned compound and its salt 
have the long persistence time, in-the-living-body absorption is excellent, and its safety is 
high at low toxicity, they are excellent in the stability of a compound, and have the feature 
points, such as a tablet-ized plain-gauze cone. 

[0021] Each basis shown in this specification is more specifically as follows, respectively. 
[0022] As a low-grade alkyi group, when it exists independently, how in the case of existing in 
other bases is not asked, but the alkyi group of the straight chain of the carbon numbers 1-6, 
such as a methyl, ethyl, a propyl, an isopropyl. butyl, tert-butyl, a pentyl, and a hexyl machine, 
or the letter of branching can be illustrated. 

[0023] As a lower alkoxy group, when it exists independently, how in the case of existing in 
other bases is not asked, but the alkoxy group of the straight chain of the carbon numbers 1- 
6, such as methoxy and ethoxy ** propoxy, isopropoxy, butoxy one, tert-butoxy. pentyloxy 
one, and a hexyloxy machine, or the letter of branching can be illustrated. 
[0024] how in the case of existing in other bases, when it exists independently as a low-grade 
alkanoyi machine — not asking — the formyl, an acetyl, a propionyl, the butyryl, an isobutyryl, 
a PENTA noil, a tert-butyl carbonyl, and a hexa noil — the straight chain of the carbon 
numbers 1-6 of the base or the alkanoyi machine of the letter of branching can be illustrated 
[0025] As a low-grade alkylidene machine, the alkylidene machine of one to carbon-number 6 
straight chains, such as a methylene, an ethylidene, a propylidene, isopropylidene, butylidene, 
tert-butylidene, a pen dust DIN, and a HEKISHIRIDEN machine, or the letter of branching can 
be illustrated. 

[0026] As a phenyl low-grade alkylidene machine, the phenyl alkylidene machine whose 
alkylidene portions, such as benzylidene, 2-phenylethylidene, 1-phenylethylidene, 3-phenyl 
propylidene, 4-phenyl butylidene, 1, and 1-dimethyl-2-phenylethylidene, 5-phenyl pen dust 
DIN. 6-FENIRUHE xylidene, and a 2-methyl-3-phenyl propylidene machine, are the straight 
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chain of carbon numbers 1-6 or the alkylidene machine of the letter of branching can be 
illustrated. 

[0027] As a low-grade alkoxy carbonyl low-grade alkyi group Methoxy carbonylmethyl, ethoxy 
carbonylmethyl, 3-methoxycarbonyl propyl, 4-ethoxycarbonyl butyl, a 6-propoxy carbonyl 
hexyl, 5-isopropoxy carbonyl pentyl, 1, and 1 -dimethyl-2-butoxycarbonyl ethyl, A 2-methyl- 
3-tert-butoxycarbonyl propyl. 2-pentyloxy carbonyl ethyl, Alkoxy portions, such as a hexyloxy 
carbonylmethyl machine, are the alkoxy groups of the straight chain of carbon numbers 1-6, 
or the letter of branching, and the alkoxy carbonyl alkyI group whose alkyl portion is the alkyI 
group of the straight chain of carbon numbers 1-6 or the letter of branching can be 
illustrated. 

[0028] When it exists independently as a halogen atom, how in the case of existing in other 
bases is not asked, but a fluorine atom, a bromine atom, a chlorine atom, and an iodine atom 
can be illustrated. 

[0029] As a phenyl low-grade alkyl group which has had the halogen atom as a substituent on 
a phenyl ring For example, a benzyl, 2-fluoro benzyl, 3-BUROMO benzyl, 4-chloro benzyl, 4- 
iodine benzyl. 2-phenylethyl, 1-(4-chlorophenyl) ethyl. 3-(4-BUROMO phenyl) propyl, 4-(2- 
fluoro phenyl) butyl, 5-(3-BUROMO phenyl) pentyl, 6-phenyl hexyl. The phenyl alkyl group 
which has had the halogen atom as a substituent on the phenyl ring whose alkyl portions, such 
as a 2-methyl-3-(3-chlorophenyl) propyl group, are the alkyl groups of the shape of the 
straight chain of carbon numbers 1-6 or a branched chain can be illustrated. 
[0030] All of a stereoisomer, an optical isomer, a geometrical isomer, etc. are included by the 
compound expressed with the above-mentioned general formula (1). 
[0031] As a thing especially desirable as an active principle compound of this invention 
inhibitor, it is the inside of a general formula, and RO. A hydrogen atom or low-grade alkyl 
group ** is shown, and it is R1. A hydrogen atom is shown and it is R2. A hydrogen atom and 
R3 A hydrogen atom or basis. [0032] 
[Formula 7] 

-C-NH-C-R* 



[0033] (R4 shows a phenyl group) is shown, respectively, or it is R2. And R3 Become together 
and a low-grade alkylidene machine is shown. X shows -S- or -N(R5)- (R5 shows the phenyl 
low-grade alkyl group which has had the halogen atom as a substituent on a hydrogen atom, a 
low-grade alkyl group, or a phenyl ring). Furthermore, it is R3. And R5 The compound which 
may join together and may form 6-8 member ring, and its salt can be illustrated. 
[0034] Moreover, each compound which can divide roughly the new active principle compound 
for this invention inhibitor into three sorts of aforementioned (1-1) - (1-3), and belongs to 
each groups, such as this, is desirable, as the desirable thing in the compound belonging to 
especially the above (1-3) — the following (1-4) — and (1-5) can illustrate each compound 
[0035] (1-4) The inside of the aforementioned general formula (1), and RO A hydrogen atom is 
shown and it is R1. A hydrogen atom is shown and it is R2. And R3 It becomes together, a 
low-grade alkylidene machine is shown. X shows -N(R5)- and it is R5. Compound in which the 
phenyl low-grade alkyl group which has had the halogen atom as a substituent on a hydrogen 
atom, a low-grade alkyl group, or a phenyl ring is shown. 

[0036] (1-5) The inside of the aforementioned general formula (1), and RO A low-grade alkyl 
group is shown and it is R1 . A hydrogen atom is shown and it is R2. And R3 A hydrogen atom 
is shown, respectively or it is R2. And R3 Compound in which it becomes together and a low- 
grade alkylidene machine is shown and which X shows -NH-. 

[0037] The active principle compound (1 ) of this invention Maillard-reactlon inhibitor may be 

manufactured by various methods. For example, it can manufacture by various kinds of 

methods shown below. 

[0038] Reaction process formula -1. [0039] 

[Formula 8] 
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X N + R^-C-r'' > X N 

NR' NHj O NR ' N = C^ ^ 

C2) (4) 



X N + ^ -N 

M T> 1 M u r\ Ml? 



[0040] RO, R1, and X are the same as the above among [formula. R6 And R7 the same — or it 
differs and a hydrogen atom, a low-grade alky! group, or a phenyl group is shown ] R2 among 
the compounds expressed with the above-mentioned general formula (1) And R3 The 
compound in which it becomes together and a low-grade alkyltdene machine, a 
diphenylmethylene machine, or a phenyl low-grade alkylidene machine is shown is 
manufactured by the method shown In the above-mentioned reaction process formula -1. 
[0041] The reaction of a compound (2) and a compound (3) is performed by making both 
mixture heat in a solvent and under a non-solvent. As a solvent used at this reaction, polar 
solvents, etc. these mixed solvents, etc.. such as aromatic hydrocarbons, such as ether, such 
as lower alcohols, such as a methanol and ethanol, a dioxane, a tetrahydrofuran, and 
diethylether, benzene, and toluene, a dimethylformamide, and dimethyl sulfoxide, are 
mentioned, for example, use with a compound (2) and a compound (3) — if It carries out 
comparatively, although there is especially no limitation and it may be suitably chosen by latus 
within the limits — usually — the former — receiving — the latter — about a 1-20 time mol 
— desirable — about a 1-3 time mol — it is good to use it About 30-200 degrees C of these 
reactions usually advance suitably [ it is desirable and ] at about 60-100 degrees C, and, 
generally this reaction is completed in about 1-24 hours. 
[0042] Reaction process formula -2. [0043] 
[Formula 9] 



O 



R * - C N C S 



X N » X N S O 



X, 




NR'-NHj nr'-nh-c-nh-c-r^ 

(2) (6) 

[0044] RO, R1 , R4, and X are the same as the above among [formula. ] R3 among the 
compounds expressed with the above-mentioned general formula (1) Basis. [0045] 
[Formula 10] 

-C-NH-C-R* 
II II 
S O 

[0046] [R4 is the same as the above. ] A ***3Me* compound [a compound (6)] is manufactured 
by the method shown in the reaction process formula -2. 

[0047] The reaction of a compound (2) and a compound (5) is performed in a suitable solvent. 
As a solvent used at this reaction, solvents, etc. these mixed solvents, etc., such as aromatic 
hydrocarbons, such as ether, such as a dioxane, a tetrahydroftjran. diethylether, and an 
ethylene glycol wood ether, benzene, and toluene, ethyl acetate, an acetonitrile, a 
dimethylformamide. dimethyl sulfoxide, chloroform, and an acetone, are mentioned, for 
example, use with a compound (2) and a compound (5) — if it carries out comparatively. 
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although there is especially no limitation and it may be suitably chosen by latus within the 
limits, it is good about a 1-10 time mol and to usually carry out 1- double-precision mol grade 
use of the latter preferably to the former About 0-1 50 degrees C of these reactions usually 
advance suitably [ it is desirable and ] at about 10-100 degrees C, and. generally this reaction 
is completed in 5 minutes - about 20 hours. 
[0048] Reaction process formula -3. [0049] 
[Formula 1 1] 

(7) 





R 



V 

N R ^ - N H R ^ 



(2D 



NR^ "NR^ - CO 
(8) 



[0050] RO, R1, and X are the same as the above among [formula. X1 A ** halogen atom is 
shown. ] R3 among the compounds expressed with the above-mentioned general formula (1) 
The compound in which a benzoyl is shown is manufactured by the method shown in the 
reaction process formula -3. 

[0051] The reaction of a compound (2) and a compound (7) is performed in a suitable solvent. 
The solvent used as a solvent used at this reaction at the reaction shown, for example by the 
reaction process formula -2 can be used widely, use with a compound (2) and a compound (7) 

— if it carries out comparatively, although there is especially no limitation and it may be 
suitably chosen by latus within the limits — usually — the former — receiving — the latter - 

- about a 1-10 time mol — desirable — about a 1-3 time mol — it is good to use it About - 
30-100 degrees C of these reactions usually advance suitably [ it is desirable and ] at about 
0-80 degrees C, and. generally this reaction is completed in 30 minutes - about 20 hours. 
[0052] Reaction process formula -4. [0053] 

[Formula 12] 

9 




R ' 0 H 
C9) 



N H 




(2) 





N R ' - N 



(10) 



\r5 



1 3) 




(12) 

[0054] RO, R1 , and X are the same as the above among [formula. X2 A ** halogen atom is 
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shown. R9 A low-grade alkanoyi machine is shown. ] R1 among the compounds expressed with 
the above-mentioned general formula (1) A hydrogen atom or a low-grade alkanoyi machine, 
and R2 A hydrogen atom or a low-grade alkanoyi machine, and R3 The compound in which a 
low-grade alkanoyi machine is shown is manufactured by the method shown in the reaction 
process formula -4. 

[0055] The reaction of a compound (2) and a compound (9) is performed by making both 
mixture heat in a solvent or under a non-solvent. As a solvent used at this reaction, solvents, 
these mixed solvents, etc., such as aromatic hydrocarbons, such as benzene and toluene, 
ethyl acetate, an acetonitrile, a dimethylformamide, dimethyl sulfoxide, and chloroform, are 
mentioned, for example, use with a compound (2) and a compound (9) — if it carries out 
comparatively, although there is especially no limitation and it may be suitably chosen by latus 
within the limits — usually — the former — receiving — the latter — about a 1-20 time mol 

— desirable — about a 1-3 time mol — it is good to use it About 30-200 degrees C of these 
reactions usually advance suitably [ it is desirable and ] at about 60-100 degrees C, and, 
generally this reaction is completed in 30 minutes - about 20 hours. 

[0056] The reaction of a compound (2) and a compound (11) is performed in a suitable 
solvent. As a solvent used at this reaction, polar solvents, etc. these mixed solvents, etc., 
such as amines, such as a pyridine, a dimethylformamide, and dimethyl sulfoxide, are 
mentioned, for example, use with a compound (2) and a compound (11) — if it carries out 
comparatively, although there is especially no limitation and it may be suitably chosen by latus 
within the limits — usually — the former — receiving — the latter — about a 2-10 time mol 

— desirable — about a 2-5 time mol — it is good to use it About -10-50 degrees C of these 
reactions usually advance suitably [ it is desirable and ] at about 0-25 degrees C, and, 
generally this reaction is completed in about 1-20 hours. 

[0057] The reaction of a compound (2) and a compound (13) is performed in a suitable 
solvent. As a solvent used at this reaction, polar solvents, etc. these mixed solvents, etc., 
such as amines, such as a pyridine, a dimethylformamide, and dimethyl sulfoxide, are 
mentioned, for example, use with a compound (2) and a compound (13) — if it carries out 
comparatively, although there is especially no limitation and it may be suitably chosen by latus 
within the limits — usually — the former — receiving — the latter — about a 3-10 time mol 

— desirable — about a 3-5 time mol — it is good to use it About -10-50 degrees C of these 
reactions usually advance suitably [ it is desirable and ] at about -10-10 degrees C, and, 
generally this reaction is completed in about 1-20 hours. 

[0058] Reaction process formula -5. [0059] 
[Formula 13] 




(15) C 1 7 ) 

[0060] RO, R1, and X are the same as the above among [formula. X3 A ** halogen atom is 
shown. RIO and R1 1 are the same — or it differs and a hydrogen atom, a low-grade alkyi 
group, or a low-grade alkanoyi machine is shown Moreover, RIO and R1 1 may become 
together, and may show a diphenylmethylene machine. ] R2 among the compounds expressed 
with the above-mentioned general formula (1) And R3 The compound and R2 which show a 
hydrogen atom, a low-grade alkyI group, or a low-grade alkanoyi machine And R3 The 
compound in which it becomes together and a diphenylmethylene machine is shown is 
manufactured by the method shown in the reaction process formula -5. 
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[0061] The reaction of a compound (15) and a compound (16) is performed in a suitable 
solvent or under a non-solvent. As a solvent used at this reaction, solvents, these mixed 
solvents, etc., such as alcohols, such as aromatic hydrocarbons, such as benzene, toluene, 
and a xylene, a methanol, ethanol, and propanol, an acetic acid, a pyridine, a 
dimethylformamide, and dimethyl sulfoxide, are mentioned, for example, use with a compound 
(15) and a compound (16) — if it carries out comparatively, although there is especially no 
limitation and it may be suitably chosen by latus within the limits — usually — the former — 
receiving — the latter — about a 1-30 time mol — desirable — about a 1-5 time mol — it is 
good to use it About 100-200 degrees C of these reactions usually advance suitably [ it Is 
desirable and ] at about 130-160 degrees C, and, generally this reaction is completed In about 
1 - 20 hours. 

[0062] Reaction process formula -6. [0063] 
[Formula 14] 




(15) (19) (20) 

[0064] The inside RO of [formula and X3 are the same as the above. X4 A ** halogen atom is 
shown. R12 shows a low-grade alkoxy carbonyl low-grade alkyi group. ] The reaction of a 
compound (15) and a compound (18) is performed to the bottom of existence of a basic 
compound in a suitable solvent. As a solvent used at this reaction, ether, etc. these mixed 
solvents, etc., such as polar solvents, such as amines, such as a pyridine, a 
dimethylformamide, and dimethyl sulfoxide, a dioxane, a tetrahydrofuran, diethylether, and an 
ethylene glycol wood ether, are mentioned, for example. Moreover, as a basic compound, 
organic basic compounds, such as inorganic-base nature compounds, such as potassium 
carbonate and a sodium hydrogencarbonate, and sodium acetate, etc. are mentioned, for 
example. It is usually good about a 1-5 time mol and that this basic compound carries out 1- 
double-precision mol grade use preferably to a compound (1 5). use with a compound (1 5) and 
a compound (1 8) — if it carries out comparatively, although there is especially no limitation 
and it may be suitably chosen by latus within the limits — usually — the former — receiving 
— the latter — about a 1-10 time mol — desirable — about a 1-3 time mol — it is good to 
use it About 0-100 degrees C of these reactions usually advance suitably [ it is desirable 
and ] at about 60-90 degrees C, and, generally this reaction is completed in about 1 - 20 
hours. 

[0065] In addition, it is a basis R5 to a compound (15) by replacing with a compound (18) and 
using the compound shown by R5-X4 (R5 and X4 are the same as the above) in the method 
shown in the above-mentioned reaction process formula -6. The raw material compound of 
the introduced request can be obtained. 

[0066] The reaction of a compound (19) and a hydrazine is performed in a suitable solvent or 
under a non-solvent. As a solvent used at this reaction, polar solvents, etc. these mixed 
solvents, etc., such as amines, such as alcohols, such as aromatic hydrocarbons, such as 
benzene and toluene, a methanol, and ethanol. an acetic acid, and a pyridine, a 
dimethylformamide, and dimethyl sulfoxide, are mentioned, for example, use with a compound 
(19) and a hydrazine — if it carries out comparatively, although there is especially no 
limitation and it may be suitably chosen by latus within the limits — usually — the former — 
receiving — the latter — about a 1 -30 time mol — desirable — about a 1 -5 time mol — it is 
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good to use it About 100-200 degrees C of these reactions usually advance suitably [ it is 
desirable and ] at about 140-170 degrees C, and, generally this reaction is completed in about 
1 - 20 hours. 

[0067] Reaction process formula -7. [0068] 
[Formula 15] 



[0069] RO. R2, R3, and R12 and X4 are the same as the above among [formula. ] The reaction 
of a compound (21) and a compound (18) is performed under existence of a deoxidizer among 
a suitable solvent. As a deoxidizer, basic compounds, such as alkali-metal alcoholate, such as 
a sodium METOKI side and sodium ethoxide, potassium carbonate, a sodium carbonate, a 
sodium hydroxide, a sodium hydrogencarbonate, a triethylamine. tripropylamine, a pyridine, a 
quinoline, 4-dimethylamino pyridine, and sodium acetate, can be mentioned, for example. As a 
solvent used for the above-mentioned reaction, polar solvents, such as tertiary amine, such 
as aromatic hydrocarbons, such as ether, such as lower alcohols, such as a methanol, ethanol, 
and an isopropanol, a dioxane, a tetrahydrofuran. an ethylene glycol wood ether, and 
diethylether, benzene, toluene, and a xylene, a triethylamine, and tripropylamine, a 
dimethylformamide, and dimethyl sulfoxide, etc. can be mentioned. 

[0070] As for the amount of the compound (18) used, it is good that it usually takes preferably 
for a molar quantity grade 2-5 times more than double-precision molar quantity to a 
compound (21). About -10-100 degrees C of the above-mentioned reactions usually advance 
suitably [ it is desirable and ] at about 0-30 degrees C. and, generally this reaction is ended in 
about 1 - 24 hours. 

[0071] the start raw material used by each above-mentioned reaction process formula — 
each — a well-known compound — it is — acquisition — it is an easy compound 
[0072] By making the suitable acid or suitable base for this act, this invention compound can 
make the addition salt of the acid easily permitted in physic, or a base compound form, and 
this salt as well as the active principle compound of an isolation gestalt can be 
advantageously used for it as an active principle compound of this invention inhibitor. As an 
acid used for this salt formation, organic acids, such as oxalic acid, a maleic acid, a fumaric 
acid, a malic acid, a tartaric acid, a citric acid, and a benzoic acid, can be mentioned 
depending on inorganic acids, such as a hydrochloric acid, a sulfuric acid, a phosphoric acid, 
and a hydrobromic acid, and the case, for example. Moreover, as a base compound used for 
the above-mentioned salt formation, a sodium hydroxide, a potassium hydroxide, a calcium 
hydroxide, a sodium carbonate, a potassium hydrogencarbonate, etc. can be mentioned, for 
example. 

[0073] The compound of the general formula (1) manufactured by the describing [ above ] ail 
directions method and its salt can carry out isolation refining from the system of reaction 
easily by the usual separation means, for example, distillation, the recrystallizing method, the 
column chromatography, preparative thin-layer chromatography, the solvent extraction 
method, etc. 

[0074] this invention Maillard-reaction inhibitor is used with the gestalt of a usually general 
physic tablet. A' tablet is prepared using a diluent or excipients, such as the bulking agent 
usually used, an extending agent, a binder, a >Me»Me agent, disintegrator, a surface active agent, 
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and a lubricant. As this physic tablet, various kinds of gestalten can choose according to the 
treatment purpose, and a tablet, the pilule, powder, solution, the suspension, an emulsion, a 
granule, a capsule, a suppository, ir\jection (solution, suspension, etc.), an ointment, etc. are 
mentioned as the typical thing. 

[0075] It faces casting in the gestalt of a tablet, as support For example, a lactose, sucrose, a 
sodium chloride. Grape sugar, a urea, starch, a calcium carbonate, a kaolin, a crystalline 
cellulose, Excipients, such as a silicic acid, water, ethanol, propanol, a simple syrup, grape- 
sugar liquid, Starch liquid, a gelatin solution, a carboxymethyl cellulose, a shellac. Binders, 
such as a methyl cellulose, potassium phosphate, and a polyvinyl pyrrolidone. Dryness starch, 
a sodium alginate, agar powder, the end of a laminaran, A sodium hydrogencarbonate, a 
calcium carbonate, and polyoxyethylene sorbitan fatty acid ester A sodium lauryl sulfate, a 
stearin acid monoglyceride, starch. Decay inhibitors, such as disintegrator, such as a lactose, 
sucrose, stearin, cocoa butter, and a hydrogenated oil. Absorption accelerators, such as a 
quarternary-ammonium-salt machine and a sodium lauryl sulfate, Lubricants, such as a 
polyethylene glycol, etc. can be used In adsorbents, such as moisturizers, such as a glycerol 
and starch, starch, a lactose, a kaolin, a bentonite, and a colloid silicic acid, refining talc, a 
stearate, and the end of a boric acid. Furthermore, let tablets be the tablet which gave the 
usual coating if needed, for example, a sugar-coated pill, a gelatin entire-covering lock, an 
enteric tablet, a film coating lock or an auxiliary rim lock, and a multiple layer tablet. 
[0076] It faces casting in the gestalt of the pilule and disintegrator, such as binders, such as 
excipients, such as grape sugar, a lactose, starch, cacao butter, hardening vegetable oil, a 
kaolin, and talc, a powdered acacia, powdered tragacanth, gelatin, and ethanol, a laminaran, 
and agar, etc. can be used as support. It faces casting in the gestalt of a suppository and the 
ester of a polyethylene glycol, cacao butter, higher alcohol, and higher alcohol, gelatin, 
semisynthetic glycerlde, etc. can be used as support. Manufacture of a capsule mixes various 
kinds of support and this invention compounds which were usually illustrated above according 
to a conventional method, and is performed by filling up a hard gelatine capsule, a hard 
capsule, etc. 

[0077] When prepared as injection, solution, an emulsion, and the suspension are sterilized 
and it is desirable to be blood and that it is isotonic. It faces casting in these forms and water, 
lactic-acid solution, ethyl alcohol, a propylene glycol, ethoxylation isostearyl alcohol, and 
polyoxyethylene sorbitan fatty acid ester can be used as a diluent. In addition, the salt, the 
BUTOU sugar, or the glycerol of sufficient amount to prepare the solution of an isotonicity in 
this case may be made to contain in a physic tablet, and the usual solubilizing agent, a buffer, 
an analgesia-ized agent, etc. may be added. You may make a coloring agent, a preservative, 
perfume, a flavor agent, a sweetening agent, etc. and other drugs contain in a physic tablet if 
needed furthermore. 

[0078] It faces manufacturing medicine in the gestalt of a paste, a cream, and gel, and a white 
vaseline, paraffin, a glycerol, a cellulosic, a polyethylene glycol, silicon, a bentonite, etc. can be 
used as a diluent. 

[0079] Although especially the amount of this invention compound which should be contained 
in this invention physic tablet is not limited but is suitably chosen from the latus range, it is 
usually good in a physic tablet to consider as 1 - 70 % of the weight. Although the medication 
method of this invention physic tablet does not have especially a limit and various decision is 
made according to various and formulation, such as a patient's age, conditions of sex and 
others, and a state of a disorder, etc., a medicine is prescribed for the patient by taking orally 
or the parenteral whole body-wise usually or locally, for example, internal use is carried out 
with the gestalt of a tablet, the pilule, solution, the suspension, an emulsion, a granule, and a 
capsule — having — the gestalt of the injection — the need — responding ~ the usual 
water addition — mixing — the Inside of a vein, muscles, and a hide, and hypodermically — or 
it injects intraperitoneally. and also intrarectal administration is carried out as a suppository, 
or it is applied as an ointment 

[0080] Although the dose to the man of this invention physic tablet is suitably chosen by age, 
weight, a symptom, a curative effect, a medication method, the processing time, etc.. a 
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medicine may usually be prescribed for the patient in about 0.1-IOOmg per weight per day of 
1kg, and this tablet may be prescribed for the patient in several steps from 1 time per day. Of 
course, as mentioned above, since the dose is changed on condition that various, an amount 
fewer than the above-mentioned dose range may be enough as it, and it may be required 
exceeding the range. 
[0081] 

[Example] The example of manufacture of the compound used by this invention is hereafter 
given as an example, and. subsequently the pharmacological test result and the example of a 
tablet of compounds, such as this, are shown. 

[0082] Mixture (manufacture 2-hydrazino benzothiazole 0.66g of example 1 2-[2-(N-benzoyl 
thio carbamoyl) hydrazine] benzothiazole, benzoyl isothiocyanate 0.65g, and tetrahydrofuran 
5ml) was agitated under the room temperature for 16 hours. The crystal which ****(ed) was 
separated, it recrystallized [ mixture / of a methanol-methylene chloride (1:1, V/V) ], and the 
0.79g of the above-mentioned purpose compounds was obtained. 

[0083] NMR(DMSO-d6) deltappm: 7.08-8.01 (m, 9H). 10.89 (brs. 1H). 11.68 (brs. 1H). 12.64 
(brs, 1H). 

[0084] Instead of the manufacture benzoyl isothiocyanate of an example 22-[2-(N- 
ethoxycarbonyl thio carbamoyl) hydrazine] benzothiazole, ethoxycarbonyl isothiocyanate was 
used and the above-mentioned purpose compound was obtained like the example 1. 
[0085] NMR(DMS0-d6) deltappm: 1.27 (t 3H. J= 6.93Hz). 4.22 (q, 2H. J= 6.93Hz). 7.07-7.76 
(m, 4H). 8.16 (brs. 1H). 11.35 (brs. 1H). 11.57 (brs. 1H). 

[0086] Manufacture 2-hydrazino benzothiazole 0.50g of an example 32-(2-benzoyl hydrazine) 
benzothiazole was melted to tetrahydrofuran 1 0ml. benzoyl chloride 0.42g was added under 
ice-cooling, and it agitated under the room temperature for 5 hours. The crystal which **** 
(ed) was separated, the silica gel column chromatography (eluate; methylene chloride : 
methanol = 9:1) refined, and the 0.48g of the above-mentioned purpose compounds was 
obtained. 

[0087] NMR(DMS0-d6) deltappm: 10.02 (brs. 1H) 7.08-7.95 (m, 9H). 10.96 (brs, 1H). 
[0088] The heating rotary flow of the mixture (2-hydrazino benzimidazole O.SOg and acetone 
20ml compounded according to manufacture N.P.Bednyagina of the example 42-isopropylidene 
hydrazine benzimidazole. I.Ya.Postevskii, Zhur.Obshchei, Khim, and 30 and 1431 (I960)) was 
carried out for 1 hour. Reduced pressure distilling off of the acetone was carried out, and the 
1.02g of the above-mentioned purpose compounds was obtained. 

[0089] NMR(DMS0-d6) deltappm: 1.93 (s, 3HX 2.00 (s. 3H), 6.88-6,93 (m. 2H). 7.17-7.20 (m. 
2H). 

[0090] Mixture (manufacture 2-crawl benzimidazole 0.1 5g of the example 52-diphenyl 
methylidyne hydrazine benzimidazole, benzophenone hydrazone 0.98g, and ethanol 7ml) was 
heated at 150 degrees C among the sealed tube. Reduced pressure distilling off of the solvent 
was carried out 2 hours after, the silica gel column chromatography (eluate; chloroform : 
methanol = 10:1) refined the residue, and the 0.20g of the above-mentioned purpose 
compounds was obtained. 

[0091] Melting point: Mixture (2-crawl benzimidazole 0.30g compounded by the method of a 
publication to manufecture JP,41-14118,B of the 245-247 degree-C example 62-(2-methyl 
hydrazine) benzimidazole and methylhydrazine 0.53ml) was agitated at 150 degrees C among 
the sealed tube for 2 hours. It cooled, the crystal which adds and generates 10ml of water 
was separated, and the 0.22g of the above-mentioned purpose compounds was obtained. 
[0092] NMR(DMS0-d6) deltappm:3.20 (s, 3H), 4.78 (brs, 1H), 6.84-6.97 (m. 3H), and 7.12- 7.17 
(m, 2H) and 10.58 (s, 1H) 

[0093] 2-crawl benzimidazole 1.53g and chloroacetic-acid ethyl 1.47g compounded by the 
method of a publication to manufacture JP,41-141 1 8,B of the 1. 2, 3, and 4-tetrahydre-[1 , 2. 
4] example 73-exe-TORIAJINO [4 and 3-a] benzimidazole were melted to dimethylformamide 
1 0ml. 0.83g of potassium carbonate was added, and it agitated at 80 degrees C for 2 hours. 
Reaction mixture was supplied to 1 50ml of iced water, and 1 50ml of ethyl acetate extracted. 
After drying an organic layer on anhydrous sodium sulfate, reduced pressure distilling off of 
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the solvent was carried out. The silica gel column chromatography (eluate; hexane-ethyl- 
acetate = 4:1) refined the residue, and 1.25g of 2-crawl-1-ethoxy carbonylmethyl 
benzimidazole was obtained. 

[0094] Mixture (2-crawl-1-ethoxy carbonylmethyl benzimidazole 0.72g obtained above and 
anhydrous Homo sapiens RAJIN 1.92ml) was agitated at 150 degrees C among the sealed tube 
for 3 hours. It cooled, the crystal which adds and generates 1 0ml of water was separated, and 
the 0.22g of the above-mentioned purpose compounds was obtained. 
[0095] NMR(DMSO-d6) deltappm:4.61 (s, 2H) and 6.86- 7.32 (m, 5H) and 10.13 (s. IH) 
[0096] Manufacture N.P.Bednyagina of the example 82-isopropylidene hydrazlno-1 -methyl 
benzimidazole, I.Ya.Postovskii, Zhur.Obshchei, Khim, and the 2-hydrazino-1 -methyl 
benzimidazole compounded according to 30 and 1431 (1960) were used as the start raw 
material, and the above-mentioned purpose compound was obtained like the example 4. 
[0097] NMR(DMSO-d6) deltappm:2.1 5 (s, 3H), 2.20 (s, 3H) and 3.39 (s, 3H), and 7.30- 7.63 (m, 
4H) and 13.13 (brs, IH) 

[0098] 1 hour after adding 2-isopropylidene hydrazine benzimidazole 1 .88g manufactured in 
the manufacture example 4 of the example 91-ethoxy carbonylmethyl-2-(1 -ethoxy 
carbonylmethyl-2-isopropylidene hydrazine) benzimidazole to the dimethylformamide 50ml 
suspension of 1.2g of sodium hydrides 60% and agitating it under ice-cooling, chloroacetic- 
acid ethyl 4.9g was added, iced water was added to the reaction mixture agitated at the room 
temperature for 1 hour, and it extracted by the methylene chloride. The extract was carried 
out after dryness and reduced pressure distilling off of the solvent was carried out on 
sulfuric-anhydride magnesium. The silica gel column chromatography (eluate; hexane-ethyl- 
acetate =1:1) refined the residue, and the 1.58g of the above-mentioned purpose compounds 
was obtained. 

[0099] NMR(CDCI3) deltappm: 1.25 (t, 6H, J= 7.26Hz), 1.89 (s. 3H), 1.93 (s, 3H), 4.21 (q, 4H, J= 

7.26H2). 4.59 (s, 2H). 5.13 (s. 2H), 6.71-6.83 (m. 4H). 6.88-7.01 (m. 2H). 

[0100] The 2-crawl-5-methyI benzimidazole and anhydrous hydrazine which were 

compounded according to manufacture L.S.Efros of the example 102-hydrazino-5-methyl 

benzimidazole, B.A.Porai-Koshits, S.G.Farbenshtein, Zhur.Obshch, Khim, and 23 and 1691 

(1 953) were used as the start raw material, and the above-mentioned purpose compound was 

obtained like the example 6. 

[0101] NMR(DMS0-d6) deltappm: 1.92 (s, 3HX 1.99 (s. 3H), 2.32 (s. 3H), 6.73 (d, IH, J= 
7.59Hz). 6.99 (s, IH), 7.06 (d, IH. J= 7.92Hz). 

[0102] The 2-hydrazino-5-methyl benzimidazole manufactured in the manufacture example 10 
of the example 1 1 2-isopropylidene hydrazino-5-methyl benzimidazole was used as the start 
raw material, and the above-mentioned purpose compound was obtained like the example 4. 
[0103] NMR(DMS0-d6) deltappm: 9.92 (brs, IH) 1.91 (s, 3H). 1.99 (s. 3HX 2.32 (s, 3H), 6.75 (d, 
IH, J= 9.57Hz), 6.98-7.06 (m, 2H), 11.02 (brs, IH). 

[0104] Manufacture 2-crawl benzimidazole 2g of the example 121-benzyl-2-isopropylidene 
hydrazine benzimidazole, benzyl chloride 4ml, and 2ml of ethanol solutions of 30% sodium 
hydroxide were melted to ethanol 10ml, and heating reflux was carried out for 1 hour. After 
radiationnal cooling, water was added and it extracted by the methylene chloride. The extract 
was carried out after dryness and reduced pressure distilling off of the solvent was carried 
out on sulfuric-anhydride magnesium. The silica gel column chromatography (eluate; hexane- 
ethyl-acetate = 7:3) refined the residue, and 2.28g of 1 -benzyl-2-crawl benzimidazole was 
obtained. 

[0105] 1.28g of 1-benzyl-2-hydrazino benzimidazole was obtained like the example 10 using 

this. 

[0106] Furthermore, this was operated like the example 4 and the 0.28g of the above- 
mentioned purpose compounds was obtained. 

[0107] NMR(DMS0-d6) deltappm: 2.13 (s. 3H), 2.16 (s, 3H). 5.73 (s. 2H). 7.28-7.53 (m, 9H). 
[0108] The above-mentioned purpose compound was obtained like the example 9, using the 
1-benzyl-2-isopropylidene hydrazine benzimidazole manufactured in the process example 12 
of the example 1 31 -benzyl-2-(1 -ethoxy carbonylmethyl-2-isopropylidene hydrazine) 
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benzimidazole as a start raw material. 

[0109] NMR(CDCI3) deltappm: 1.25 (t, 3H, J= 7.26Hz). 1.91 (s, 3H). 1.95 (s, 3H). 4.20 (q, 2H. J= 
7.26Hz), 4.57 (s. 2H). 5.12 (s. 2H). 6.74-6.86 (m, 1H), 6.87-6.98 (m. 1H), 7.19-7.35 (m, 7H). 
[0110] Instead of the manufacture benzyl chloride of the example 141-(4-crawl benzyl)-2- 
isopropylidene hydrazine benzimidazole, 4-crawl benzyl chloride was used and the above- 
mentioned purpose compound was obtained like the example 1 2. 

[0111] NMR(DMSO-d6) deltappm: 2.09 (s. 3H). 2.12 (s. 3H). 5.10 (s. 2H), 6.99-7.02 (m. 1H). 
7.11-7.15 (m, 1H). 7.29-7.49 (m, 6H). 

[0112] The Maillard-reaction inhibitory action of the compound of a pharmacological test 
general formula (1) was checked by the screening system described below. 
[01 13] After having dissolved the lysozyme and the fructose in the 0.2M sodium phosphate 
buffer solution (pH 7.4) so that it might become the concentration of 10mg [ ml ] /and lOOmM, 
respectively, and carrying out an incubation for three days at 37 degrees C, the constant rate 
was taken out and electrophoresis was performed using SDS-PAGE. After electrophoresis, 
0.2% KOMASHI Brilliant The fixed quantity of the amount of generation of the duplicitas was 
carried out with the densitometer after dyeing in blue R-250. 

[01 14] It added before the incubation, and the sample offering compound investigated the 
depressor effect to the duplicitas generation in various concentration, and calculated IC50 
value. And the aminoguanidine which is a known compound as a GURIKESHON inhibitor was 
set as the solubility object, and it asked for the ratio for an aminoguanidine (1C50 value of 
IC50 value / sample offering compound of an aminoguanidine) which used IC50 value. 
[01 15] The supply compound is as follows. 

[0116] 1. Acetone Benzothiazolyl-2-Hydrazone 2.2-[2- Hydrazine] benzothiazole 3.2-[2-(N- 
ethoxycarbonyl thio carbamoyl) hydrazine] benzothiazole 4.2-(2-benzoyl hydrazine) 
benzothiazole 5.2- (N-benzoyI thio carbamoyl) Benzothiazole 6.2- (2 and 2-diacetyl 
hydrazine) Benzothiazole 7.2- (2-acetyl hydrazine) (1, 2, and 2-thoria cetyl hydrazine) 
Benzothiazole 8.2-HIJIRAJINO benzimidazole 9.2 - Isopropylidene hydrazine benzimidazole . 
10.2-diphenyl methylidyne hydrazine benzimidazole 11.3-oxo -1, 2, 3, 4-tetrahydro-[1 , 2, 4] 
TORIAJINO [4, 3-a] benzimidazole 12.2- The benzimidazole 1 3.2-hydrazino-1 -methyl 
benzimidazole 14.2-isopropylidene hydrazino-1 -methyl benzimidazole 1 (2-methyl hydrazine) 
5.1-ethexy carbonyfmethyl-2- Benzimidazole 1 6.2-hydrazine-5-methyl benzimidazole 17.2- 
iseprepanal pilus DENHI (1-ethoxy carbonylmethyl-2Hsoprepylidene hydrazine) DORAJINO- 
5-methyl benzimidazole 18.1 -benzyl -2 - Isopropylidene hydrazine benzimidazole 19.1- 
benzyl-2-(1-ethexy carbonylmethyl-2-iseprepylidene hydrazine) benzimidazole 20.1- (4-crawl 
benzyl)-2-isoprepylidene hydrazine benzimidazole result. It is shown in Table 1 . 



0117] 
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[01 18] After mixing each component below the example of a tablet, tablet 100 lock which 

tablets and has a 50mg active ingredient in 1 lock was obtained. 

[0119] 

2-[2-(N-ethoxycarbonyl thio carbamoyl) hydrazine] benzothlazole 5g sodium lauryl sulfate 
0.2g magnesium stearate 0.2g crystalline cellulose 4.6g. 

[Translation done.] 
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(D-f^mxmuigt^^ti. 'miM<^Bmx. igf^^n^&bii 
n^mmtm^Lxw^m^. m^^. >KTxt±M 

"Mmt bT^^^^x-So 

50 [0 0 8 0] ;?^^sSBsSiMigfiJcDAfrc^?f^^iS:^S:t*, ¥ 



(10) 



4$g€^6-30 59 64 



1 7 

1- 10 0 mgC^$gaT'^S#$ ^M^Jli XBl\Blf}'fh 
[008 1] 

[00821 mmmi 

2- C2- (N-^vy'<;i/^?i-:^;w<^-r;i/) tK^ 

2-t: K^i^y-^vV-^rV--;!/©. 6 6g. 
;^>ry^?^•^/7•:^-^0. 65 gjg.rjf-r h^t Kn:?^ 

>5mi<z)?g^$:^taT> le^r^sii^ufc, 

tci^^B^Wkl^. J-)V-'mc:^'^\>l^ (1:1, 
V/V) ©M?3t?5^e>||^B«BUT_hieg6^^b-^#I^O. 7 
9 gt§fc. 20 
[0 0 8 3] NMR (DMSO-de ) 5 p pm : 7. 
08-8. 01 (m, 9H) , 10. 89 (brs, 1 
H), 11. 68 (brs, IH). 12. 64 (br 
s, IH) . 

[0084] m^m^ 

2- C2- (N-aiS#i/^;U;J?-;i/5=-;t:^;i/>'^^'< 

T_b^B&^^t:^$:4#:fe. 30 
[0 0 8 5] NMR (DMSO-de ) 5 p p m : 1 . 

27 (t, 3H, J = 6. 93Hz), 4. 22 (q. 

2H, J = 6. 93Hz) . 7. 07 — 7. 7 6 (m, 

4H), 8. 16 (brs, IH). 11. 35 (br 

s, IH), 11. 57 (brs, IH). 
[0 0 8 6] ||S£^?!I3 

2- (2-^>'!/^;i/t K^i^y) ^>v^'3^r:/-;u<7) 

2-fc: K^i^v'^vV^TV— ;i/0. 50gS:T-h^fc 

Kn3^^vi 0ml tcm;i)>U, jiKl^T, 40 
'JKO. 4 2gS:iipx, ^STSB^F^I^t^bfco iff Hi U 

(mmSK ;^gfb>t^i/> : >t3i>'-;u=9 : 1) 7?:^^ 
UT, JiIHad^J^b-^&O. 4 8g^§fco 

[0 0 8 7] NMR (DMSO-de ) 5 p p m : 7 . 
08-7. 95 (m, 9H) , 10. 02 (brs, 1 
H) , 10. 96 (brs. 1 H) , 

[0 0 8 8] ^mA. 

50 



1 8 

N. P. Bednyagina, I. Ya. Posto 
vskii, Zhur. Obshchei, Khim, 
30, 1431 (19 60) tCt^^oT-^^L^ta-t: K 

5i^v-^>x-r ^^^v— ;uo. so g5.r/7-fe f-1/20 

mlOOlg-^SrlB^raAflfRiig-aUfc. 
^LT, ±tes6^^k^$:l. 0 2g^#fco 
[0 0 8 9] NMR (DMSO-de ) 5 p p m : 1 . 
93 (s, 3H) , 2. 00 (s. 3H) , 6. 88- 
6. 93 (m, 2H) , 7. 17 — 7. 20 (m, 2 
H) „ 

[009 0] 

2 - i/ 7 X - ;p >^ ^ » J -r V t K ^ y > X >r 5 4^ V — 

Z-On)\j^:yX^ ^^^J—)\^0 . I5g, ^zy^Jyx. 
yvtlK^^/VO. 9 8 gStU^^^iy— ;U7m l«)'{g'^ 

i5or;icj!ii^.bfc. 2^r5^. musi^^n 

(l§ai?S; i^nn.iN^l/A : ;i/=l 0 : 1) xm 

m\^x±^^mt-^^o. 2 0g^#fc. 

[00911 Sl^.: 245-247r 

m. 

J!^Bg4 1-14 11 8^^^tCfS^CD:!^?*lC U-^fiJ^ 

bfc2-:57n;i/^vx>r ;i/0. 3 0g5.r/^^ 

;i/kKv'>">0. 5 3ml(Z)tg-^1^S:f^^f|3^ 15 0t; 

•e2^ffflMi^bfc, ?^^ur7fci 0ml &3!jd^, ^^-r 

^^B^sSriJi^bT, Ji^B6l3^b^S:0. 2 2 g^#f-o 
[0 0 9 2] NMR (DMSO-de ) 8 p p m : 3 . 
2 0 (s-v 3H),4. 78(brs,lH),6.8 

4 — 6. 97 (m. 3H) , 7. 12 — 7. 17 (m, 
2H), 10. 58 (s, IH). 

[0093] mMmi 

Z-ir^V-X. 2, 3, 4-f'N5fc:Ka- Cl. 
2. 4] SUTi^y C4. 3-a) ^vX-C ^ 5r>y-;i/ 

1^994 1-14 11 8-i-tiifgtC|Etg<^7^frC<fc U-^fig 
bfc2-i'D;i/^vX^ ^3'':/— ;n. 5 3gfi.tJ«i?n 
;i/a^x^;n . 4 7 g S:S^:5t^;U7t?;i/Ar ^ K 1 0 m 
ItcmTi^b, J^^;^U't?AO. 8 3 g$:3fjDxT8 Orr- 
2B#r^^^Ufco /^^S^tKtKI SOmUC^AU, 

1 5 0 m 1 T-J*di U/z, SrMTK^ia^^ h 

-g^^a:^;i/=4 : 1) T'lt^UT. 2-^n;u-l- 
x.h^i/i:)V^s=.)\/:f^^)V^i/X^ ^ 1 . 2 

5 g^ifc. 

[0094] ±^T'^#^tT.f::2-:J?nJU-l-JiN^i/ 

:h)V7fs=.)V:^^}V^yX^ ^ ^'V— ;i/0 . 7 2 g&t/^i 

;?Kth^i^'Vl. 9 2ml(Z)2g'^S:i5t^4J, 1 5 Or 
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[0095] NMR (DMSO-ds ) 5 p p m : 4 . 
61 (s, 2H) , 6. 86 — 7. 32 (m, 5 H) , 
1 0. 1 3 (s, IH) . 

[0 0 9 6] ms^ms 

N. P. Bednyagina, I. Ya, Posto 
vskii, Zhur. Obshchei, Khim, 10 
3 0. 14 3 1 (19 6 0) Ct^-3-C'^fiXUfc2-t K 

X. IUS^?!|4i:|SI«lcbrJiI5a6^^b^&^§fc. 

[0 0 9 7] NMR (DMSO-d« ) 6 p p m : 2 . 
15 (s. 3H) , 2. 20 (s, 3H) . 3. 39 

(s. 3H) , 7. 30-7. 63 (m, 4H) . 1 

3, 13 (b r s . IH) . 
[0 0 9 8] ^^9 

l-aih#i>:^;b^^;U^^yi/-2- (1-JlN^t/^ 
;i/7K-;i/>t^;i/-2 — r V:^n fU-r^fc: K^i^^y) ^ 20 

IIM^?54T'iJ3tbfc2->ry:/afc:"U7^vt K^i^V-^ 
>X-<5 3r>y-;i/i. 88gS:60%7K^{bT^K»J'5A 
1. 2g®2/>t^;i/3jx;i/A7^ KSOmllS^^Slcijn 

4. gg&jax., ^la-ei^r^iisii^b^. jsj^?tStc7K7K 
-mm^^jv^x : 1) jembT, -tiegfi^^b-^i^^ 30 

1. 5 8g^5fc. 

[0 0 9 9] NMR (CDCI3) 5ppm: 1. 25 
(t, 6H, J = 7. 26Hz) , 1. 89 (s, 3 
H) , 1. 93 (s, 3H) , 4. 21 (q, 4H, J 
= 7. 26Hz) , 4. 59 (s, 2H) , 5. 13 
(s, 2H) , 6. 71 — 6. 83 (m, 4 H) , 6. 
88-7. 0 1 (m, 2H) . 

[0100] m^rnxo 

L. S.Efros,B.A. Porai-Koshi 40 
ts, S. G. Farbenshtein, Zhur. 
Obshch. Khim, 23, 1691 (1953) 
tCtifera X^^ bfe2~i7n;i/-5-^ "^JV^ > X-r 5 i'' 

[0101] NMR (DMSO-de) 5 p p m : 1. 
92 (s, 3H). 1. 99 (s, 3H). 2. 32 

(s. 3H) , 6. 73 (d, IH, J = 7. 59H 
z) , 6. 99 (s, IH) , 7. 06 (d, IH, J 
= 7 . 9 2 H 2 ) . 50 
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[0102] mmmii 

2 - y :f n kT ' J X V t K 5 i/V - 5 - ;t ^ ; 1/ ^ V X >r 
1 0 1: 31 b /S: 2 - 1: K 7 i/V - 5 - > ^ ; u ^ V 

x±.um^t^^%r:L. 

[0 10 3] NMR (DMSO-d6 ) 5 p p m : 1 . 
91 (s, 3H). 1. 99 (s. 3H), 2. 32 

(s. 3H) , 6. 75 (d, IH, J = 9. 57H 
z) . 6. 98-7. 06 (m, 2 H) , 9. 92 (b 
rs,lH),11.02(brs,lH). 

[0104] '^mm 

1 -^>>:/;l/-2 — r V:/ntfU-r>t K^i/^^vX 

4 m 1 auf 3 0 %7Ki^^b:^ hvo Ji^f ^ -;i/m?ffi 2 

ml ^oi^r ;U1 Om 1 tC?§7!>^U. l^ral, *D^jS'^ 
bfc. 1&}^Wi. ;ic$:mT^^b;*^UVtrttaiU^. 

(?§ai?at; ^^-9'>'-S^^^^>'l^=7 : 3) T'lt^b 
1— -^a/i/;!/— 2 — :5'n;i/^>'X-< ^^''v/'— ;t/$: 
2. 2 8gt#fe. 

[0105] 28gfflv^, msisMiotm^ 

[0 10 61 $e.frC, C*i$:^mi:|5l^tC^f^b 

X. ±t^Emt^^o, 2 8gm^o 

[0 10 7] NMR (DMSO-d« ) 5 p pm : 2. 
13 (s.v 3H) , 2. 16 (s, 3H) , 5. 73 
(s. 2H) , 7. 28-7. 53 (m, 9 H) , 

[0108] mmmis 

1- ^>i/;L/-2- (1 -Jih^t^:^;i/3J?->'^;*-?'^l^- 

2 — rvr/'nti'U-rVt K^5/>') ^>X>( ^^V—JV 

1 2 -CMit b ;t 1 2 - >r y y n f u 

^MQtmmtii^x^ts.Bt^t'^^^t^. 

[0 10 9] NMR (CDCI3) 5ppm:l. 25 

(t, 3H, J = 7. 26Hz), 1. 91 (s, 3 
H) . 1. 95 (s, 3H) . 4. 20 (q. 2H, J 
= 7. 26H2) , 4. 57 (s, 2H) , 5. 12 

(s. 2H) , 6. 7 4 — 6. 8 6 (m. 1 H) , 6. 
87-6. 98 (m, 1 H) , 7. 19-7. 35 

(m, 7H) , 

[0110] ms&i^i^ 

1- (4-i7Uji/^>i/Ji/) -2->r V:?^n t"U-rVt: 
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[0 111] NMR (DMSO-ds ) 5 p p m : 2 . 
09 (s, 3H). 2. 12 (s, 3H), 5. 10 

(s, 2H) , 6. 99 — 7. 02 (m, 1 H) , 7. 
11-7. 15 (m, IH) , 7. 29 — 7. 49 

(m, 6H) • 

[0 112] 

-m^ (1) <^it^<D^^3-}^]^^m^i¥m\tiiK-v 

[0 113] ';!/5^-Ai:37;Ui? I — X$:0. 2MU> 
^^hU'i'AjSira (pH7. 4) iZ^tl^tllOms 
/ml, 10 0mM®«Jgti:3fcSJ:e»lwmj5?b, 3 7-0 

0. 2%Hy'— i/- yuu7>h y;L/-R- 
[0 114] #^^|b^l±-<v^^^-i^3 vtfiic^ija 

sod) 

[0 115] #m<b'^ttOT<D5IUT'fe^o 

[0116] 1. T-feh>^vv^^rv^>;;i/-2-t K 

2. 2- C2- (N-^>v^>r;i/^:t*;i/>''<^>r;i') t 

3. 2- C2- •(N-ai>^i/*>/U^-;U^:t*yi/^'?^ 

4. 2- (2-^>*y>r;m K^i/y) ^>*y^T!/— 

5. 2-- (2. 2-i/7-fe^;L/l:: K^i/V) ^>\/^7 

6.2- (2-T-fe5^;i/t K^i^V) ^vy^TV-;i/ 

7. 2- (1, 2, 2-hU7'-fe^;i/liK5i/V) ^> 

8. 2-t:S/5i^y^>X-f 

9. 2— rv:^nfcfUxVfc:Kvi^>''<>X>r 
;i/ 

10. 2-5;^:7a:-;i/>^U"rVt: K^i^V^vX-r 

U. 3-:t#V-l, 2, 3, 4-r-h7fc:Kn- 
[1. 2, 4} hU7i/V (4, S-a) ^VX^^^T 

12. 2- (2~:*^;bt K'^i^y) ^i^X-T 5 ^''V— ;u 

13. 2-t:K^':/y-i-:^^;u-^vx^5^^v— ;l' 

14. 2->rv::^nfc:°Ur>t K'7i/y-l--5i^>'i^^v 
X^- ^ ^ry-;!/ 
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15. l-Jih#i/:*;i/7i?-;i/pt'?-^^-2- (l-JLh^ 
iyt!JV7i(^jV:^^ju- 2 ->r V f ij 7^ V t K ^ 

16. 2-tK5s/y-'5-jt-?';i/^^x>r 5 ^''v— ;i/ 

17. 2--rv:/ntrij7^:^t: K7i^y-5-;t^;i/'^>' 

X-< 5 ^V-JV 

18. i-^>>y;i/-2->rv3?^n t'Uf'vt K^i^>''^ 

19. l-^vi/;i/-2- (l-^h=3ri/:^;u^-;t/:;i^ 
10 ;i/-2--<V^okrU'r>t K^i^>') 'OX-T^i^:/ 

20. 1- (4-t27n;t/^^'S/;t/) -2 — rv:^ntrij'r 
1 K ^ '>V ^ > X>< 5 ^iZ—JU 

^^$:^itc^-r, 

[0 117] 
[^1] 
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[0 118] mm\ 

[0119] 

2- C2- (N-nib:^t/:«jyi/^^;u5^;t;^>'U 
50 v-C^-f;!/) t: K^t/y] ^V!/5=-TV^— 5 g 
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